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With the development of the society and the progress of science and technology,
the mobile robots have been in various field, but the working environment and
mission requirements also become complicated, which determines the
classification of robots has been increasingly refined to meet different needs. The
requirements and expectations of the people on the robots are also getting higher
and higher. The two-wheeled self-balancing mobile robot have become an
important branch in the area of robotics because of the advantages of simple
structure, flexible movement, smaller size and etc.
In this paper, we design and implemented an unmanned two-wheeled self-
balancing mobile motion platform which its center of gravity is below the axle.
This robot has two independent driving wheels on the same axle which support
and move the robot itself; it can maintain a good balance while moving.
Meanwhile, a stable platform which has load ability is designed for greater
stability requirements mounted equipment.
Thesis mainly finished the following work:
First of all, with two-wheeled mobile robot as the research object of the system,
using the Newton mechanics method to establish the dynamics, then linearize the
dynamics and decouple it into two subsystems, to analyze whether the decoupled
system are observable, controllable or not.
In addition, we propose an algorithm for the two-wheeled robot by analyze the
balance control and speed control. Using Fuzzy-PD controller to achieve self-
balancing and yaw control. Feedforward-feedback controller is adopted in speed
control to achieve fast response. Control the left and right wheels respectively in
differential speed, complete turning purposes. In the simulation and physical
experiments show that the designed controller can achieve good control effect.













accurately obtain angle information; we use measuring compensation for
measuring interference, and set up the control test to verify its validity.
Finally, completed the design of hardware and software of two-wheeled mobile
robot, The experiment was conducted on the physical prototype, the test results
show the effectiveness of the design method, system control and compensation
algorithm.
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